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Iodine intake is essential for thyroid hormone production. The 
recommended iodine intake is 150 µg per day for adults. Much of the iodine in 
the US diet comes from dairy and grain products. However, most product labels 
do not list iodine content. Meal replacement products are not required to contain 
specific vitamins and minerals. Nevertheless, meal replacement products can be 
fortified with 20 or more vitamins and minerals. They are frequently marketed as 
good and convenient sources of balanced nutrition. Twenty-seven meal 
replacements from supermarkets in the Boston area were analyzed to measure 
their levels of iodine in order to determine how meal replacements may 
contribute to iodine deficiency or excess.  
Overall mean ± SD iodine content was 49.7 ± 125.4 µg/serving. However, 
one meal replacement had 671.9 µg iodine per serving; once this outlier was 
excluded the mean ± SD was 25.8 ± 16.9 µg iodine serving. The meal 
replacements were compared by form (liquid, bar, and powder) and by type 
(vegan and non-vegan). The mean iodine content differed between the forms 
(liquid, bar, powder) and was highest for the liquids (mean ± SD: 37.4 ± 6.5 
μg/serving; p-value 0.02, excluding outliers). The non-vegan meal replacements 
had a higher mean iodine content compared to the vegan meal replacements 
(mean ± SD: 31.6 ± 15.78 μg/serving; p-value 0.01, excluding outliers).  
 v 
All of the meal replacements contained detectible amounts of iodine 
regardless of whether it was listed on their labels (41% did not list iodine). Overall 
the meal replacements in this study were found to be good sources of iodine. 
However, consumers should be aware that packaging labels may not accurately 
reflect the amount of iodine present. One meal replacement was a potential 
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Iodine is a trace element that is essential for human nutrition, as it is 
needed for the production of the thyroid hormones, thyroxine (T4) and 
triiodothyronine (T3). These hormones play an important role in regulating body 
temperature, heart rate, growth, and metabolism.1 Iodine is rapidly metabolized 
into iodide (I-) after ingestion and readily absorbed in the gastrointestinal tract of 
healthy people.2 Iodide is then transported into the thyroid gland via the sodium 
iodide symporter (NIS).3 In the thyroid, iodide is oxidized and then incorporated 
into the thyroglobulin to form monoiodotyrosine (MIT) and diiodotyrosine (DIT). 
These are further packaged to make T3 and T4. Therefore, adequate iodine 
intake is necessary for normal thyroid hormone production.  
The recommended dietary intake of iodine varies with regards to ages and life 
stages (table 1).4,5 Median urinary iodine concentration (UIC), the goiter rate, and 
serum thyroid stimulating hormone (TSH) and thyroglobulin levels can be used to 
assess population iodine status.6,7 UIC is an indicator of recent intake (hours to 
days). Median UIC values 100 to 199 μg/L are categorized as iodine sufficiency 
in populations of school aged children or non-pregnant adults.4 Circulating 
thyroglobulin levels may be elevated in individuals with both low and excessive 
iodine intake; in those with sufficient iodine intake, levels less than 10 µg/L are 
normal.6,7,8 Although serum TSH can increase slightly in adults due to iodine 
deficiency, the value typically remains in the normal range (0.5 to 5mlU/L). Thus, 
TSH is an insensitive indicator of dietary iodine status.4,6,9,10 However, elevated 
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serum TSH may be a sensitive indicator of iodine status in newborns.6,7,11 Long-
term (months to years) iodine nutrition can be assessed based on changes in 
goiter rate in population as assessed by ultrasonography or palpation.6,7 
Table 1. Recommendations for iodine intake, adapted from the World Health 
Organization and the U.S Institute of Medicine.4,5 
 
         DRI Values (μg/day)           
EARa RDAb AIc ULd 
Life Stage Groups 
    
Age 0-6 months 
  
110 NDe 
Age 7-12 months 
  
130 ND 
Age 1-3 years 65 90 
 
200 
Age 4-8 years 65 90 
 
300 
Age 9-13 years 73 120 
 
600 
Age 14-18 years 95 150 
 
900 
Age 19+ years  95 150 
 
1100      
Pregnancy  160 220 
 
500 
Lactation  209 209 
 
500 
aEAR= Estimated Average Requirement  
bRDA= Recommended Dietary Allowance 
cAI= Adequate intake 
dUL= Tolerable Upper Intake Level 
eND= Not Determined  
Iodine deficiency has numerous adverse effects on growth and 
development. These are collectively termed iodine deficiency disorder’s (IDD), 
which are globally one of the most common diseases.6,10 IDD are due to 
inadequate thyroid hormone production which results from a lack of sufficient 
iodine. Some manifestations of IDD include goiter, cretinism, hypothyroidism, and 
intellectual impairment.12 Severe iodine deficiency in pregnancy is associated 
with increased risks of stillbirths, miscarriages, infant mortality, and impaired 
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mental and physical development in children.13,14  Although the US population is 
deemed iodine sufficient overall, there is an increasing prevalence of mild iodine 
deficiency among pregnant women.13 Maternal iodine requirements are 
increased due to an increased synthesis of maternal thyroid hormones, 
increased renal iodine losses, and transfer of iodine to the fetus. Iodine is also 
secreted into breast milk which serves as the only source of iodine for exclusively 
breastfed newborns.14 Hence, pregnant and lactating women and breastfed 
infants are particularly susceptible to iodine deficiency.  
Excess iodine intake may also result in thyroid dysfunction.15,16 In healthy 
individuals, there is a decrease in thyroid hormone production when exposed to a 
large dose of iodine, due to a homeostatic mechanism known as the acute Wolff-
Chaikoff effect.17 If there is continuous exposure to high iodine levels for 2 to 4 
days, then an escape from the acute effect will occur in order for normal thyroid 
hormone production to resume.17 A failure of the acute Wolff-Chaikoff can lead to 
iodine-induced hyperthyroidism, while a failure of the escape mechanism can 
lead to hypothyroidism.18 Tolerable upper intake levels for iodine depend on age 
and life stage (Table1). 
Major dietary sources of iodine in the U.S. include seafood, iodized salt, 
and dairy products.2,19,20 Some commercial bakers use iodate as a dough 
conditioner, thus adding iodine to bread. Iodine is present in milk and dairy 
products due to iodine content in cattle feed and disinfectant products. There is 
some variation in iodine concentration in U.S cow’s milk, but on average one 
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serving of milk can provide 57% of daily intake of iodine (85 μg of iodine per cup 
of milk).21  Varying levels of iodine can be found in plant foods, dependent on the 
levels of iodine in soil, crop fertilizers and water used in irrigation.21,22 
Additionally, salt iodization programs have been implemented in many regions 
worldwide to prevent iodine deficiency disorders. However, in the U.S salt 
iodization is not mandatory. Only 11% of salt consumed in the U.S is table salt, 
and only half of table salt is iodized.23 Most package labels do not list iodine 
content, making it difficult to identify sources and quantity of iodine in foods. This 
might be in part due to the lack of mandatory levels of iodine for products such as 
bread. 
Another source of iodine is multivitamins or supplements. Given that 
iodine requirements are increased during pregnancy and lactation, the American 
Thyroid Association (ATA) recommends that women who are planning a 
pregnancy, pregnant or lactating should take a supplement containing 150µg of 
iodine per day.24 It is not mandatory in the U.S. to add iodine to prenatal 
multivitamins and supplements (PNV’s). Only 60% of commercially available 
PNV’s in the U.S contain iodine, and non-prescription PNV’s are more likely to 
contain iodine than prescription PNV’s.20,25 
Dietary products marketed as diet foods or meal replacements are not 
required to contain specific vitamins and minerals or to provide specific amounts 
of the nutrients. The Codex Alimentarius is an entity established by the Food and 
Agriculture Organization of the United Nations which provides guidelines for use 
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as a reference. For each member country these guidelines are a suggestion and 
not a requirement.26 Meal replacement can be in the form of a bar, powder 
(added to milk, water or juice) or pre-mixed container (liquid). However, the term 
“meal-replacement” is not defined by the federal Food and Drug Administration 
(FDA). There are currently no specific regulations for products in the U.S for 
either partial replacement or total diet replacement.26,27 
The aim of this study was to measure the iodine concentration in 




Twenty-seven meal replacement products from 16 brands were selected 
based on high online customer ratings and availability from grocery stores in the 
Boston area. Two samples of each product were collected and analyzed. The 
meal replacements varied in form (liquid, bar and powder) as well as type (vegan 
and non-vegan).  
Total iodine concentrations in meal replacements were measured 
spectrophotometrically by a modification of the method of Benotti et al.28 All 
samples were digested with 3.0 ml chloric acid (30% aqueous solution) before 
analysis. Iodine concentrations from all samples were measured at least twice. If 
the initial two measurements were within 15% of each other than the two values 
were averaged.  For samples whose initial two measurements were not within 
15% of each other, a third or fourth measurement was taken. Of those three or 
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four measurements, the two that were within 15% of each other were selected 
and averaged. For liquid samples,100-200μL were pipetted for measurements, 
and iodine content is reported in μg/L. For powders 10-25mg samples were 
weighted and measured, and iodine content is reported in μg/g. For bars, 10-
25mg of each bar (sampled from different parts) was selected for measurement, 
and homogenized, and iodine content is reported in μg/g. Each bar sample was 
measured seven times and then averaged. 
Descriptive statistics were reported as means ± standard deviations (SD). 
A quartile equation was used to identify outliers within our data. Each data point 
was classified as an outlier if it was below Q1 - 1.5 * IQR or above Q3 + 1.5 * 
IQR (IQR=interquartile range). All analytical results in μg/g or μg/L were 
converted into units of μg per serving. Serving size and source of iodine were 
obtained from the label of each meal replacement product. ANOVA was used to 
compare mean iodine content in the three forms (liquid, bar and powder) of meal 
replacements products and to compare iodine content in the vegan compared 
with non-vegan meal replacement products. ANOVA was also used to compare 
measured iodine to the amount on package labels. P-values < 0.05 were 
considered statistically significant. Statistical analyses were all preformed using 






A total of 27 meal replacement products from 16 brands national and store 
brands were analyzed (Tables 2a-2c)  
Iodine content of meal replacements:  
 The mean ± SD of iodine content in all 27 meal replacements was 49.7 ± 
125.4 μg/serving, with a range of 1.7 to 671.9 μg/serving. One of the meal 
replacements (Market Pantry™) had 671.9 μg iodine/serving and was classified 
as an outlier. When this meal replacement was excluded, the mean iodine 
content in the meal replacements was 25.8 ± 16.9 μg/serving (range 1.7 to 
58.9μg of iodine per serving). The 12 liquid meal replacements had a mean of 
85.1 ± 185.3 μg iodine/serving. However, there were three outliers among the 
liquid meal replacements, containing 3.6, 9.4 and 671.9 μg iodine/serving. The 
remaining nine liquid meal replacements had a mean of 37.4 ± 6.5 μg 
iodine/serving (range 29.0 to 51.7 μg iodine/serving) (Table 2a). There were no 
outliers among the six bar meal replacements. The bar meal replacements 
contained a mean of, 13.7 ± 14.9 μg iodine/serving (range 1.7 to 39.9 μg/serving) 
(Table 2b). Similarly, there were no outliers among the nine powder meal 
replacements analyzed. The powder meal replacements contained a mean of 
26.6 ± 18.9 μg iodine/serving (range 2.0 to 58.9 μg iodine/serving) (Table 2c). 
Mean iodine content differed between the forms (liquid, bar, powder); when 
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outliers were excluded (P=0.018). When outliers were included the iodine content 
of the meal replacement did not differ by form (P=0.43).  
 
Table 2b 
Iodine Content in Bar Meal Replacements 
Name Serving size 
Measured 
Iodine (μg/g) 
Iodine per serving 
(μg/serving) 
Atkins  48g (1 bar) 0.073 3.5 
Balance  50g (1 bar) 0.409 20.4 
Clif bar 68g (1 bar) 0.208 14.2 
MET-Rx  100g (1 bar) 0.399 39.9 
Orgain Organic  40g (1 bar) 0.043 1.7 
Zone perfect  50g (1 bar) 0.052 2.6 
Table 2a 
Iodine Content in Liquid Meal Replacements 
Name Serving size 
Measured Iodine 
(μg/ml) 
Iodine per serving 
(μg/serving) 
Atkins  325ml (1 carton) 0.120 39.0 
Carnation 
Breakfast 
Essentials  237ml (1 bottle) 0.161 38.2 
Ensure  237ml (1 bottle) 0.157 37.2 
Glucerna Shake 
Hunger  296ml (1 bottle) 0.106 31.4 
Market Pantry   237ml (1 bottle) 2.835 671.9 
Nestle Boost  237ml (1 bottle) 0.167 39.6 
Orgain Organic 325ml (1 carton) 0.100 32.5 
Premier Protein  325ml (1 carton) 0.116 37.7 
SlimFast  325ml (1 bottle) 0.159 51.7 
Soylent  330ml (1 bottle) 0.088 29.0 
Vega Plant-
based Protein  325 ml (1 bottle) 0.029 9.4 
Zone perfect  325ml (1 carton) 0.011 3.6 
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Table 2c  
Iodine Content in Powder Meal Replacements 
Name Serving size 
Measured Iodine 
(μg/g) 




Essentials  36g (1/3 cup) 0.64 23.2 
Designer Protein 58g (2 scoops) 0.50 29.0 
Garden of Life 
Organic  34.5g (1 scoop) 0.22 7.7 
Optimum 
Nutrition Gold 
Standard  31g (1 scoop) 1.27 39.2 
Orgain Organic  14g (1 scoop) 0.14 2.0 
Premier Protein  39g (2 scoops) 1.08 41.9 
SlimFast  27g (1/4 cup) 2.18 58.9 
Soylent  60g (1/2 cup) 0.52 31.3 
Vega Plant-
based Protein  30g (1 scoop) 0.19 5.8 
 
Of the 27 meal replacements we analyzed, 8 were described as vegan, 
which contained a mean of 12.6 ± 11.5 μg iodine/serving (range 1.7 to 31.3 μg 
iodine/serving) (Table 3a). The remaining 19 meal replacements were non-vegan 
and contain between 2.6 and 671.9 μg iodine/serving. After excluding the outlier 
containing 671.9 μg iodine/serving, the mean was 31.6 ± 15.78 μg iodine/serving 
(range 2.6 to 58.9 μg iodine/serving) (Table 3b). Mean iodine content differed 
between the types (vegan and non-vegan); when outliers were excluded 
(P=0.01). When outliers were included, the iodine content of the meal 




Vegan Meal Replacement Products  
Name Format Serving size 
Measured 
Iodine 
Iodine per serving 
(μg/serving) 
Soylent  liquid 330ml (1 bottle) 0.088 μg/L 29.0 
Vega Plant-
based Protein  liquid 325 ml (1 bottle) 0.029 μg/L 9.4 
Clif bar bar 68g (1 bar) 0.208 μg/g 14.2 
Orgain Organic  bar 40g (1 bar) 0.043 μg/g 1.7 
Garden of Life 
Organic  powder 34.5g (1 scoop) 0.22 μg/g 7.7 
Orgain Organic  powder 14g (1 scoop) 0.14 μg/g 2.0 
Soylent  powder 60g (1/2 cup) 0.52 μg/g 31.3 
Vega Plant-
based Protein  powder 30g (1 scoop) 0.19 μg/g 5.8 
 
Table 3b 
Non-Vegan Meal Replacement Products  
Name Format Serving size 
Measured 
Iodine 
Iodine per serving 
(μg/serving)  
Atkins  liquid 325ml (1 carton) 120  μg/L 39.0 
Carnation 
Breakfast 
Essentials  liquid 237ml (1 bottle) 161 μg/L 38.2 
Ensure  liquid 237ml (1 bottle) 157 μg/L 37.2 
Glucerna Shake 
Hunger  liquid 296ml (1 bottle) 106 μg/L 31.4 
Market Pantry  liquid 237ml (1 bottle) 2835 μg/L 671.9 
Nestle Boost  liquid 237ml (1 bottle) 167 μg/L 39.6 
Orgain Organic liquid 325ml (1 carton) 100 μg/L 32.5 
Premier Protein  liquid 325ml (1 carton) 116 μg/L 37.7 
SlimFast  liquid 325ml (1 bottle) 159 μg/L 51.7 
Zone perfect  liquid 325ml (1 carton) 11 μg/L 3.6 
Atkins  bar 48g (1 bar) 0.073 μg/g 3.5 
Balance  bar 50g (1 bar) 0.409 μg/g 20.4 
MET-Rx  bar 100g (1 bar) 0.399 μg/g 39.9 
Zone perfect  bar 50g (1 bar) 0.052 μg/g 2.6 
Carnation 
Breakfast 
Essentials  powder 36g (1/3 cup) 0.64 μg/g 23.2 
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 All 27 meal replacements contained measurable amounts of iodine 
regardless of whether iodine was listed on package labels (Figure 1). The 
concentration of measured iodine did not statistically vary from amounts listed on 
the labels (p-values = 0.23 with exclusion of outliers and 0.24 with inclusion of 
outliers (Table 4)). Of 16 meal replacements that had iodine listed on their labels, 
five had measured iodine levels at least 20% higher than those listed on 
packaging and one meal replacements had measured iodine levels at least 20% 
less than what was listed. Of the 11 meal replacements that did not have iodine 
listed on their label, two had over 30 μg iodine/serving (20% of RDA) and the 
remaining 9 were found to have less than 10% of the RDA (Table 4).  
 Finally, we categorized the meal replacements by their quality as iodine 
sources (Table 5). Fourteen of the meal replacements were classified as 
excellent sources (³20% of RDA) of iodine and 4 of the products were good 
sources (10% to 19% of RDA) of iodine.  
Designer Protein powder 58g (2 scoops) 0.50 μg/g 29.0 
Optimum 
Nutrition Gold 
Standard  powder 31g (1 scoop) 1.27 μg/g 39.2 
Premier Protein  powder 39g (2 scoops) 1.08 μg/g 41.9 
SlimFast  powder 27g (1/4 cup) 2.18 μg/g 58.9 
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Figure 1 Distribution of Iodine on Labels 
 
Table 4 
Iodine Found in Meal Replacements VS Iodine Listed on Labels  







(Measured - Label) 
Atkins  bar N/A 3.5 3.5 
Clif bar bar N/A 14.2 14.2 
Garden of Life 
Organic  




powder N/A 39.2 39.2 
Orgain Organic  bar N/A 1.7 1.7 
Orgain Organic  powder N/A 2 2.0 
Premier 
Protein  
powder N/A 41.9 41.9 
Vega Plant-
based Protein  
liquid N/A 9.4 9.4 
Vega Plant-
based Protein  
powder N/A 5.8 5.8 
Zone perfect  liquid N/A 3.6 3.6 
Zone perfect  bar N/A 2.6 2.6 

























powder 20 23.2 3.2 
Soylent  liquid 22.5 29 6.5* 
Soylent  powder 22.5 31.3 8.8* 
Balance  bar 23 20.4 -2.6 
Atkins  liquid 30 39 9* 
Premier 
Protein  




liquid 37.5 38.2 0.7 
Ensure  liquid 37.5 37.2 -0.3 
Glucerna 
Shake Hunger  
liquid 37.5 31.4 -6.1 
Market Pantry 
(Target)  
liquid 37.5 671.9 634.4* 
Nestle Boost  liquid 37.5 38.6 1.1 




powder 45 29 -16** 
MET-Rx  bar 48 39.9 -8.1 
SlimFast  liquid 50 51.7 1.7 
*>20% higher than label;  
**> 20% low than label;  
N/A- iodine not listed on the label  
 
Table 5. 
Quality of Meal Replacements as a Source or Iodine  
Quality (% of RDA)  Frequency  Percentage 
Excellent Source  
(³20% of RDA) 14 51.9 
Good Source 
(10% to 19% of RDA) 4 14.8 
Low Source 





Previous studies involving meal replacements have focused on weight 
loss, gain, or maintenance.29 Supplemental multivitamins are not typically 
recommended in these studies, likely due to the fact that meal replacements can 
be fortified with 20 or more vitamins and minerals.27 Meal replacements are 
marketed as a good and convenient source of balanced nutrition and are widely 
used in the U.S. The meal replacement product manufacturing market in the U.S 
demonstrated an average annual growth of 2% from 2014 to 2019 period and 
had estimated market revenue of 3.8 billion over these five years.30 However, 
meal replacement products cannot be marketed as dietary supplements 
according to the Dietary Supplement Health and Education Act of 1994.31 The 
FDA does not define meal replacements and there are no specific regulations for 
meal-replacement products in the U.S.26,27 The meal replacements in this study 
do not specify how may servings can be safely consumed daily.  
We analyzed 27 meal replacement products. All of these products had 
detectable amounts of iodine. The majority of the meal replacements in this study 
were found to be excellent sources of iodine. When comparing measured iodine 
to amounts listed on labels most had more than the listed values. However, of 
the 11 meal replacements that had no iodine listed, two were found to have at 
least 20% of the RDA. One of the meal replacements that had more than the 
listed value contained potentially excessive amounts of iodine. This meal 
replacements (Market Pantry™, liquid) contained an unusually high amount of 
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iodine, 671.9 μg iodine/serving, likely from the addition of potassium iodide. 
Potassium iodide, a salt of stable iodine, is a food additive that can be used as a 
source of iodine.32 The Market Pantry™ meal replacement label claims that it is a 
source of balanced, complete nutrition for adults. However, by just consuming 
one serving an individual would receive over 4 times the RDA for iodine. By 
consuming two servings within a 24-hour period, 1342μg of iodine would be 
ingested, resulting in an excess. The package label incorrectly states that this 
meal replacement should provide 25% of daily requirements per serving (1 
carton). In addition, a single daily serving would exceed the tolerable upper 
intake level for iodine for women who are pregnant or lactating and are 
particularly vulnerable to adverse thyroidal effects from excess iodine exposure.33 
In the second half of pregnancy, when the fetal thyroid is functional, excessive 
maternal iodine intake may cause fetal hypothyroidism even if maternal thyroid 
function remains normal. Thus, maternal iodine intake at excessive levels can 
potentially negatively impact child development.24,33 
Approximately, 49% of dietary iodine in the U.S. is obtained from dairy 
products.21,32 Several of the meal replacement products we assessed likely 
contained iodine from dairy ingredients. The first listed ingredient in Carnations 
Breakfast Essentials powder is dry milk, which is likely the source of iodine in this 
meal replacement. Two of the powder non-vegan meal replacements listed 100% 
whey protein among there ingredients. Whey is one of the main types of protein 
found in cow’s milk; it is the watery portion that remains following the maturation 
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process of cheese formation.34,35 During this separation process most of the 
iodine in the milk is left in the whey fraction rather than in the curds.34 The 
amount of iodine in cow’s milk can vary depending on the iodine content in the 
cattle feed, the use of iodophor disinfectants for teat dip and udder washes, and 
seasonal differences (i.e. winter vs summer milk). Cattle feed is fortified with 
iodine. The iodine requirement of lactating cows is 0.5 mg/kg of dry matter.36 
Cattle feed and plant matter can vary in iodine content due to iodine absorption 
from water, soil and air.37 Seasonal variations in milk iodine concentration have 
also been noted in many studies, with iodine content typically higher in winter 
milk compared to summer milk. In nations such as Norway, Germany, Spain, 
Switzerland and the United Kingdom, dairy cows receive more supplementation 
in the winter resulting in milk iodine concentration varying seasonally.21,37 This is 
unlikely to be the cause in the U.S. where cattle feed contains the same amount 
of iodine throughout the year.22,36 Differences in iodine concentration can also 
occur due to the difference in strength and formulation of iodophor disinfectants. 
Milk iodine concentration increase of 7-150 µg/L has been noted when an iodine 
containing teat disinfected products are used.36,37 Currently 53% of U.S. dairy 
producers report using iodophor teat dips prior to milking and 67% after milking.37  
People who are vegan (avoiding animal and animal-based products) or 
those who are allergic to milk proteins and/or are lactose intolerant may be at risk 
of iodine deficiency.38 This is evident in our study when vegan and non-vegan 
meal replacements are compared. All the non-vegan meal replacements 
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contained milk or milk products and were found to have a higher average iodine 
content than the vegan meal replacements. Two of the vegan meal replacements 
(from the Soylent brand) had higher than average iodine contents due to the 
addition of potassium iodide. The six other vegan meal replacements contained 
measurable iodine despite that potassium iodide was not included among the 
ingredients. Iodine in these products may come from other sources. Small 
amounts of iodine can be found in plant-based products such as wholegrains, 
green beans, kale and strawberries, depending on soli quality, crop fertilizers and 
the water used in irrigation.22,23 
Powder meal replacements must be added to a beverage (water, milk, 
juice, smoothie) or food (oatmeal, yogurt, pancake mix) for consumption. 
Additional iodine would be ingested if these powders were added to milk or foods 
that are already high in iodine. For instance, if the nine non-vegan powders are 
mixed into 1 cup of cow’s milk (85μg iodine per cup of milk), the average iodine 
level would be 123.4 ± 13.7 μg/serving (range:108.2μg to 143.9 μg/serving) 
which is 82% of the RDA for non-pregnant adults. Careful consideration is 
needed when choosing the medium to mix with the non-vegan powder meal 
replacements. The vegan powders are not likely to be mixed with cow’s milk, but 
perhaps with an alternative milk such as almond, coconut, cashew or soy milk. 
These dairy milk alternative options contain an average of 3.1μg of iodine per 
cup, which is minimal compared to cow’s milk.38 Thus, the average iodine content 
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in the vegan powders plus a cup of alternative milk would be 14.8μg ± 
13.3μg/serving (range: 5.1 to 34.4 μg/serving).  
This is the first study to assess iodine content of meal replacement 
products in the U.S. A strength of this study was the inclusion of a variety of meal 
replacements, including liquids, bars and powders as well as types marked as 
both vegan and non-vegan. Our study was limited by the small number of meal 
replacements analyzed. Furthermore, sample selection was limited to meal 
replacements available in the Boston area. Therefore, the study has limited 
generalizability, as it may not reflect availability across the U.S. Finally, it is 
difficult to definitively determine the sources of iodine within each meal 
replacement, given that the ingredient lists may not be accurate and there is a 
wide variability of iodine content across different food sources. Further research 
should be conducted to better understand the iodine content of meal 
replacements.  
Based on the products we analyzed in this study, many of the meal 
replacements are a good source of iodine. Nevertheless, consumers should be 
aware that the nutrition facts label may not reflect the true content of iodine. We 
would also encourage manufactures to measure the level of iodine in their 
products, especially if potassium iodide and/or milk (or milk proteins) are added, 
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